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5) D Claim(s) is/are allowed. 
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Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
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DETAILED ACTION 

Claim Rejections - 35 USC §102 

1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

2. Claim 9 is rejected under 35 U.S.C. 102(e) as being anticipated by Feldman (US 
6,781,445). 

Feldman discloses in Fig. 4 an integrated circuit comprising a logic circuit developing 
first and second sinusoidal signals (VIN+, VIN-) whose phases are different by 180 degrees; and 
a differential output circuit (420, 430, 440 - 480) responsive to the first and second sinusoidal 
signals to develop first and second complementary output signals (VOUT-, VOUT+) on first and 
second outputs, respectively, wherein the differential output circuit includes an inductive element 
(480) connected between the first and second outputs. 

Claim Rejections - 35 USC §103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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4. Claims 1, 2, and 5-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kawashima (US Pat. 5,699,305) in view of Onodera et al. (US Pat. 5,121,284). 

With regard to claims 1 and 2, Kawashima discloses in Fig. 7 a differential output circuit 
comprising a first input (nl) receiving a first input signal; a second input (n2) receiving a second 
input signal complementary to the first input signal; a first N-channel transistor (72) having a 
source connected to the first input, a gate receiving a power supply potential (VCC), and a drain 
connected to the first output (n3); a second N-channel transistor (73) having a source connected 
to the second input, a gate receiving the power supply potential, and a drain connected to the 
second output (n4); a first P-channel transistor (66) having a source receiving the power supply 
potential, a gate connected to the second input, and a drain connected to the first output; and a 
second P-channel transistor (67) having a source receiving the power supply potential, a gate 
connected to the first input, and a drain connected to the second output. Fig. 7 of Kawashima 
shows a circuit meeting all of the claimed limitations except for a resistor element (31 in instant 
Fig.2) connected between the first and second outputs. Onodera et al. teaches in Fig. 3 a circuit 
having a load (20), which comprises a resistor element (RL) and an inductor element (L) 
connected between the first and second outputs (35, 37) as recited in the claim. Therefore, it 
would have been obvious to one of ordinary skill in the art at the time of applicant's invention 
was made to implement the load taught by Onodera et al. in the circuit of the prior art in order to 
provide a desired output impedance to drive a subsequent circuit. Furthermore, the transistors in 
Kawashima's circuit are MOSFETs instead of MISFETs as recited in the claim. However, it will 
be understood that the MOSFETs of Kawashima can be practiced with other types of transistors 
as well, including MISFETs (see column 1, line 28 through column 2, line 3 1 of Sato et al. US 
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Pat. 4,984,201). It would have been obvious to one of ordinary skill in the art at the time of 
applicant's invention was made to use the transistors of the prior art with MISFETs, instead of 
MOSFETs, in order to meet the specific condition of the particular application. 

With regard to claim 5, Kawashima discloses in Fig. 7 a differential output circuit 
comprising a first input (nl) receiving a first input signal; a second input (n2) receiving a second 
input signal complementary to the first input signal; an output circuit (66, 67,72, 73) developing 
first and second complementary output signals on first and second outputs (n3, n4) in response to 
the first and second input signals, respectively. Furthermore, the limitation "an inductive 
element connected between the first and second outputs" is also met by the references; note the 
above discussion with regard to claims 1 and 2. 

With regard to claim 7, Kawashima discloses in Fig. 7 a circuit comprising a logic circuit 
(74,75) developing first and second clock signals complementary to each other (at nodes nl & 
n2 when the input signals in and /in alternate at a certain frequency); and a differential output 
circuit (66, 67,72, 73) responsive to the first and second clock signals to develop first and second 
complementary output signals on first and second outputs (n3, n4), respectively. Furthermore, 
the limitation "wherein the differential output circuit includes an inductive element connected 
between the first and second outputs" is also met by the references; note the above discussion 
with regard to claims 1 and 2. 

With regard to claims 6 and 8; note the above discussion with regard to claims 1 and 2. 
5. Claims 3 and 4 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kawashima in view of Onodera et al., as applied to claims 1-2 above, and further in view of 
Liewellyn (US Pat. 6,724,248). 
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The above discussed the differential output circuit of the prior arts meet all of the claimed 
limitations except for the limitation that the load circuit (3 1-33 and 34-36 in instant Figs. 5-6) 
comprise inductors and resistors connected in series between the first and second outputs, as 
recited in the claims. Liewellyn teaches in Figs. 1-3 a circuit having a load (180), which may be 
inductive, capacitive, resistive, or any combination thereof. Thus, it would have been obvious to 
one skilled in the art at the time of applicant's invention was made to incorporate any 
combination of inductive, capacitive, resistive in any configuration which is in each case 
optimally matched to its application. 

6. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Feldman. 

With regard to claim 10, the differential output circuit further includes first and second 
inputs receiving the first and second sinusoidal signals, respectively, a first N-channel transistor 
(440) having a source connected to the first input, a gate receiving a power supply potential (see 
column 5, lines 63-64), and a drain connected to the first output, a second N-channel MISFET 
(450), a first P-channel transistor (460), and a second P-channel transistor (470). The above 
discussed circuit of Feldman meets all of the claimed limitations except for the limitation that the 
transistors are MISFETs instead of MOSFETs. However, it will be understood that the 
MOSFETs of Kawashima can be practiced with other types of transistors as well, including 
MISFETs (see column 1, line 28 through column 2, line 31 of Sato et al. US Pat. 4,984,201). It 
would have been obvious to one of ordinary skill in the art at the time of applicant's invention 
was made to use the transistors of the prior art with MISFETs, instead of MOSFETs, in order to 
meet the specific condition of the particular application. 
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7. Claims 1 1-13 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kawashima 
in view of Onodera et al., and further in view of Fukui (US Pat. 6,1 14,906). 

In view the discussion with regard to claims 1 and 2 above, the circuit of the references 
meets all of the claimed limitations except that the logic circuit of the reference (74 & 75 in Fig. 
7 of Kawashima) are pull-down transistors instead of pull-up N-channel transistors as recited in 
the claims. Fukui teaches in Fig. 4 a logic circuit being configured in a differential output circuit 
and having pull-up N-channel transistors (204, 205) used for pull-up input signals. Therefore, it 
would have been obvious to one of ordinary skill in the art to replace the pull-down transistors in 
the logic circuit of Kawashima with the pull-up N-channel transistors taught by Fukui in order to 
meet the specific input levels of the particular application. It has been held that discovering an 
optimum range or to optimally match to an application is obvious to the skilled artisan. See In re 
Boesch, 617 F.2d 272, 205 USPQ 215 (CCPA 1980). 



Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. For example, Bosnyak et al. (US 5,767,699) is cited as of interest because it 
discloses a fully complementary differential output driver for high speed digital communications 
circuit. 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hai L. Nguyen whose telephone number is 571-272-1747 and 
Right Fax number is 571-273-1747. The examiner can normally be reached on Monday- 
Thursday. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Timothy Callahan can be reached on 571-272-1740. The official fax phone number 
for the organization where this application or proceeding is 703-872-9306. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 571-272-1562. 




October 6, 2004 




